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"Electric Conductivity of Vanadium Slags,"
lecture given at the Fourth Conference on Steelmaking, A.A. Baikov Institute of
Metallurgy, Moscow, July 1-6, 1957
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"EMF and Polarization in Titanium Slags,"”
B lecture given at the Fourth Conference on Steelmaking, A.A. Baikov Institute of
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"EMF in Slags at Different Temperatures,"
lecture given at the Fourth Conference on Steelmaking, AA. Balkov Institute of
Metallurgy, Moscow, July 1-6, 1957
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"ihe Double Electrie Layer Capacity on the Motal.blag it !
Jecture given at the Fourth Conference on Steelmuking, AJA. Balkev Institube
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"Electrochemistry of Liquid Slags,"
lecture given at the Fourth Conference on Steelmsking, A.A. Baikov Institute of
Metallurgy, Moscow, July 1-6, 1 57
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"Electrochemicel Desuphurization of Steel in Induction Furnace,”
lectute given at the Fourth Conference on Steelmaking, A.A. Baikov Institute of
Metaallurgy, Moscow, July 1-6, 1957
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 20 (USSR}

AUTHORS: Yesin, QO.A., Vatolin, N.A.

TITLE: A Study of the Physicochemical Properties of Molten Fo rroalloys
by Means of Electromotive Forces (Izucheniye fiziko-khimicheskikh
svoystv zhidkikh ferrosplavov metodom elektrodvizhushchikh sil)

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR,
1957, pp 263-271. Diskus., pp 332-334

ABSTRACT: Measurements were made of the e.m.f. in galvanic cells at
1250-1470°. Serving as electrodes in the cells were the molten
alloys Fe-P-C, Fe-Cr-C, Fe-8i-Cr-C, Fe-Mn-C, S5i-Mn-C,
Fe-S-C, and as the electrolyte a synthetic slag to which oxides
of the element being investigated had been added. It was found
that the e.m.f. changed in accordance with an established law as
a function of the concentration of the alloy components, From the
e.m.{. data it could be determined how active the P, Cr, 8i, Mn,
S, and V were in Fe alloys wherein the Fe was saturated with C.
The breaks in the isothermal e.m.f. curves indicated that in
molten alloys based on Fe 5lightly -dissociated compounds Fe,P,

Card 1/2 (Fe,Cr) Si, (Fe, Cr) Siz, MnZSi, and MnSi were possible. The
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137-1958-2-2346
A Study of the Physicochemical Properties of Molten Ferroalloys (cont.)

molten alloys Fe-Cr-C and Fe-Mn-C deviate positively from
the ideal solutions and obey the law of semiregularity.

B.L.
1. Alloys-~Molten-~Properties-~Theory
Card 2/2
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Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 2 p 2

2 2 3F A

¢ USSR}
AUTHORS: Yesin, O. A., Shikhov, V. N.
Yesin, O. A.

TITLE: The Kinetics of Dephosphorization and Desulfurization of Metal b Slag
(Kinetika obesfosforivaniya i obesserivaniya metalla shiakcm)

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow. AN SSSR. 1957,
pp 296:-303. Diskus. pp 332~334

ABSTRACT: The authors studicd the kinetics ol desulfurization und dephospher
ization of molten Fe hy 2- and 3-componert synthetic slags in the 1550
1720°C range. Radioactive isotopes P'¢ and-§'% were used tor meas
uring the S and P. The effect of the magnitude ot the phase boundury
surface, the depth of the slag layer, the initianl [ P]. and rhe composi-
tion of the slag on the rate of passing of P into the slag was established.
The order of either the direct or the reverse dephosphorization reac
tion is close to two. The kinetfics cf the reaction of dephesphorizat:or
of Fe are determined by the rate of the chemical act of the passing of
P through the metal-siag boundary; the dephosphorization prcces-
passes through several stages with formation of intermediate com

Card 1/2 pounds.. In the study of desulfurizing of Fe with neutral and basic slugs
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The Kinetics of Dephosphorization and Desulfurization of Metal by Siag

it was established that the rate of the reacnon proceeds according to the following
equation: [S]met +(0%7)g] =[Ol met + (S%7)s1 and is limited hy the [ rate ot | dif
fusion of S in the slag. The rcaction is of the:first order. The reaction of desul
furization of Fe by an acid slag has a fr achonnl order nnd proceeds accmdmp, 1o the
following equation: [S] oy + [Felmer = (Fe? )g) + (8% )y . i-e.. it is accompanied
by simultaneous transfer of S and Fe into the slag The llmmr-l; stdgc of this reac
tion is the migration of ions of S and Fe through the ph(nc boundary.
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Translation from: Referativnyy zhurnal, Metallurgiyz, 1958, Nr 2, p 26 (IISSR;

AUTHORS: Yesin, O.A., Lepinskiy, B\M,
TITLE: Investigation of the Properties of a Molten Slag by Means of an
Electromotive-Force Method (Issledovaniye svoystv zhidkogo
, shlaka metodom elektrodvizhushchikh sil)

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR,
1957, pp 438-445. Diskus. pp 505-512

AESTRACT: At 1300-1500° measurements were made of the e.m.f. of
galvanic cells compoged = of the molten slags CaO-MgO-A1203-
-Si0,, Na,0-8i0;, FeO-5i0, or FeO-TiO, with an oxygen
electrode of solid MgO or C. From the nature of the e.m.f. -
- composition curves it was possible to confirm the existence in
the molten slags of the anions 81044'. (SiOg;Z')n (Si2052')m ,
Al30,°7, ALSIO7'T, Tiog*, and (Ti032%) . An attempt
was made to use the e.m.f. method to keep track of the com-
position of the molten slag.

Card 1/1
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Tranélation from: Referativnyy shurnal, Metallurgiya, 1958, Nr 2, p 20 (USSR)

AUTHORS: Xesin, A.O., Nikitin, Yu.P.
o, rell
TITLE: Electrocapillary Phenomena in 2 Metal-Slag System (Elektro-
kapillyarnyve yavleniya v sisteme metall-shlak)

PERIODICAL: V sb.: Fiz.-khim. 08novy proiz-va stali. Moscow, AN SSSR,

1957, pp 446-452, Diskus. PP 505-512

ABSTRACT: A description is given of methods of studying electrocapillary
£ 1320-1500°.

phenomena in a metal-slag system at temperatures O
Such phenomena were discovered in Fe-C and Fe-P alloys in con-
tact with synthetic slags containing Ca, Si, Al, and Na oxides. It
was found that the surface of the alloys, when the latter were in
contact with the slags, bore a2 negative electric charge. The results
obtained made it possible to explain why the exchange of CaO for
NaO, had more of an effect on the interphase balance of the metal
than did the exchange of Al,04 for SiOy. Surface activity on the
part of the Na ions was noted in the systermns$ studied. It was found
that the adsorption of C on the surface of the metal decreased as
the negative potential of the metal increased. An explanation is

given of the influence of the polarity and composition of the

Card 1/2
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137-1958-2-2348
Electrocapillary Phenomena in a Metal-Slag System
electrode coating on the size of the drops that form when ferrous
metals are welded with direct current.

Yu.N,
1. Slags——Fhenomena 2. Slags--Temparature effects
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Translation from Referativnyy zhurnal, Metallurgiya, 1958 Nr 2. p 21 (USSR

TITLE: The Electrolysis of Ferruginous Slags (Elektroliz zhelezistykh
shlakov)

PERIODICAL:  V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow. AN SSSR,
1957, pp 464-468. Diskus. pp 505-512

ABSTRACT: Methods are described for electrolyzing ferruginous slags in
crucibles of fused magnesia at temperatures of 1300- 1400°. A
drop of molten Au was used as cathode, because Au dissolved
the precipitating Fe, eliminating thereby the possibility of short
circuits between the electrodes and of metal losses through in-
volvement of the metal in the slag. It was noted that even in the
absence of any current some of the Fe migrated to the Au, which
indicated the presence of Fe in the slag not only in the form of
ions but in a mctallic form as well. The current efficiency during
electrolysis went as high as 82.3%. Increasing the concentration
of Fc3+ions reduced the current efficiency. This was accounted for
by the fact that_j, aside {rom the discharge of Fe ions, an over-

Card 1/2 charging of Fe + ions to Fe was occurring at the cathode. It
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137-1958-2-2352
The Electrolysis of Ferruginous Slags

was noted that during electrolysis of the ferruginous slags the
influence of the electronic conductivity had to be taken into account

Yu.N.
3, Slags--Electrolysis 2, Slags—Conductivity

Card 2/2
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958. Nr 2, p 22 (USSR)

AUTHORS: Popel', S.1.. Yesin, O.A,

TITLE: The Surface Tension and Densities of the Simplest Oxide Systems
{(Poverkhnostnoye natyazheniye i plotnosti prosteyshikh oksidnykh
sistem)

PERIODICAL: V sh.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN SSSR
1957, pp 497-504. Diskus., pp 505-512

ABSTRACT: The surface tension ¢ of molten oxides was measured by the
value of the maximum pressure in the bubbles. This was the
method used to determine the densities of the silicate melts. The
experiments were carried out at temperatures of 1340°- 1400°.
The crucibles, capillaries, and tubes were prepared from Fe.

N, served as the working gas. The surface tension of FeO with a
6.3% Fe203 content was 590 ergs/cmz. When the F9203 and

Si0, contents were increased, the surface tension declined evenly,
reaching 400 er‘gs/cm2 as the Si0O) and Fe,O3 contents reached
30.5% and 4.8%, respectively. The density of FeO at 1400°
equaled 4.90 g/cm3. The addition of Si0O. caused a drop in density

Card 1/2  such that, when the SiO2 content reached 30%, the density fell to
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The Surface Tension and Densities (cont.)

Card 2/2
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3.67 g/cm3. The dependence of the specific volume on the com-
position was almost of a straight-line character, which showed

how near an FeO-S5i0O, system comes to being an ideal one When
in MnO-}S‘oO-SlO;’l alfoys 5i0, was substituted for the MnO portien

the surface tension declined in a straight-line fashion from 517
ergs/cm? when the SiO, and FeO, contents were 19.8% and 21.3
%, respectively, to 400 ergs/cm® when they were 45.0% and
23.7%, respectively. In CaO-FeO-Si0O, alloys of orthosilicate
composition the surface tension was 41&440 ergs/cm®, changing
but little when FeO was introduced in place of Ca0O. By contrast,
the density in that event declined from 4.0 to 3.23 g/cm”. The
specific-volume curve against percent CaO (mol} followed a con-
cave upward path,

S.P,
1, Oxides—~Surface tension—-Measuremsnt 2, S8ilicate—Density
===Density--Determination 3, Crucibles—Applications
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Surface Tension of Fused Sillcates. 78-3-21/35 IN

instead of 1lime has little effect on the surface tenslon
of Ca0 - 8105 - Mg0 melts. The results obtained are

explicable by the fact that with inoreasing elesotro-
negative character of the element (Ca, Al, 81) the
proportion of the homopolar portion of its bond with
oxygen lncreases. The method propased by Appenlo for
calculating surface tension for a givon composition was
found to be applicable with the followiiig values of the
partial molar surface tensions: for 8102, 400 erg/cm?;
| for Ca0, 520 erg/om?; for Alg0z, 720 erg/cm~s and for
‘ Mg0, 530 erg/em., For several Ca0 - 8102 - AL03 melts
! it was found that the surface tensilon falls with i~greas- BB
i ing temperature, the coefficient being 0.20 - 0.25 ebg/
eme.9C, The high values of the surface tensions-,
of the oxide systems on which both steel melting and
blast furnace slags are based suggest that they do not
contain appreciable concentrations of molecules with .
gaturated internal bonds. There are 4 figures, 5 tables, HINs
Card 2/3 and 30 references of which 19 are Slavic. Lo
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' Surface Tension of Fused 8ilicates, ' 78
B ~3-21/35
ASSOCIATION: Ural Polytechnic Institute imeni S. M. Kirov

(Uraltski
Kirova.) ¥ politekhnicheskiy institut im. s, M,

SUBMITTED: June 9, 1956,
AVAILABLE: Library of Congress.

Card 3/3
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USSR/P’:fysiml Chemistry - Thermcdynawics, Thermochemistry, Equilibrias

Abs Jour:

Abstract:

‘\_’
Bekavior of Heavy Metel Oxydes in Melted Chlorides.

Poysical-Chemical Aunalysis, Phase Transitions. B~8
Refera%. Zhurcal Khimiya, No 2, 1958, 381h.

0.A. Yezin, S. Ye. Lyumkis.

Za. necrgan. khimii, 1957, 2, No 5, 1145-1148.

It was found that heavy metal (M) oxides become stratified in
Na, K and Ba chlorides in conseq_uence of ndcroheterogeneity
(forma*tion of ion groupations M?*-02" ). The activity factor
of M’* decreases at the transition into the range rich of M.
MO solutions in CaCla do not become stratified due %o the
energy irvcrease of the solvent cation bond with 04
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YESIH, O.A.; SRYVALIN, 1.%7.; KHLYROV, V.V.

Studying the properties of fusions Pb0--lia,0~_510 by neans of
electromotive forces. Zhur. neorg. khim. g 10:2429-2435 0 ‘59,
(MIRA 11:3)
1. Ural'skiy politekhnicheskiy institut im. S.M.Kirova,
(Fusion) (Oxides) (Electrolysis)
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AUTHORS:ﬂIesin, O. A., Toporishchev, G.A. and Shurygin, P.M,
(Bverdiovek) 24-5-10/25

TITLE:Electrolysis of molten mangenese containing slags.,
(Elektroliz rasplavlennykh margantsovistykh shlakov),

PERIODICAL: "Izvestiva Akademii Nauk, Otdelenive Technicheskiih Nauk",
(BulletIn of the Ac.8c., Technical Bclences Section),
1957, No.5, pp.85-91 (U.S.8.R.)

ABSTRACT: The fulfilment of the Faraday law is one of the experiment-
al proofs that the interaction between the metals and the
slags is electro-chemical (v). Study of the electrolysis of
slags rich in MnO and FeQ is of particular interest
since several authors (2 and 3) express the view that such
slags are semi~conductors. In an earlier paper by two of
the authors of this article (4) it was shown that cathodic
precipitation of iron is possible not only from FeO-Si0
slags but also from FeO-Fe.,O,melts and the assumption wgs
expressed that the deviatiog ?rom the Faraday law may be due
to the recharging of the ions of the iron, Por judging the
behaviour of manganese containing slags during electrolysis

Card 1/4  the authors considered it useful to investigate the cathodic
, process; the data published by F, Sauerwald and G. Neuendorf
(11) are not detailed enough. The authors of this paper
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Electrolysis of molten manganese containing slags. (Cont.)

|1,
applied an improved method 8o as to establislﬁ’1;11%0/12x?ndamental
causes which determine the degree of utilisation of the
current. For the experiments the authors used a cell of the
same design as was described earlier (4) for studying the
electrolysis of ferrous slags; it consists of a cylinder of
molten magnesia into which three compartments are drilled,
Fig.l, p.86. The quantity of electricity flow was measured
by means of a copper Coulomb meter, the temperature was
measured by platinum/platinum-rhodium thermocouple and the
sequence of experiments was similer to the one described in
an earlier paper by the authors (4).A% the temperatures under
consideration (1250-1400 C) liquid mangenese could be used
as a cathode but it was found preferable to use silver
instead. The results of the electrolysis of MnO--SiO2 slags
at 1250-1350 C are summarised in Table 1, p.87 for 22 tests,
the results of the electrolysis of MnO-B8i0,~Ca0 slags with
silver cathodes at 1250 to 1300 C (experimeﬁtsﬂos.ZB-}O) end
of MnO-Fe0-810, slags at 1300 C (experiment No,31l) and of the
Fe-Mn alloy at“1500 C (experiments Nos.32 and 33) are
summarised in Table 2, p.882 givig§ in both tables the
percentage in weight of Mnc%, Mn>¥, Fe total, current
intensity, Amp hours and the yield in respect of the current
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Electrolysis of molten manganese containing slaéﬁ.ﬁsgzgg.)

of Mn in percent (Table 1) and of Mn and Fe 1in percent
(Table 2). Data on the utilisation of the current in the case
of anodic dissolution of the manganese in slags conteining
68% MnO and 32% Si0, at 1260 to 1280 C are given in Table 3,
p.90. It has been gxperimentally established that under
certain conditions of electrolysis of molten manganese
containing slags the Faraday law is fulfilled on the cathode
as well_as on thg anode. It gas found Ehat reduction of
R the Mn3* and Fe’t ions to Mn<" and Fe + ones is the
- fundemental cause reducing the cathodic yield,in respect
of the current,of manganese. An increased ratio of the
height to the diameter in the cgthodic pagts slows down to
convection diffusion of the Mn + and Fe?* ions and brings
sbout a better utilisation of the curreat., Calcium oxide
sdditions also have a favourable influence on the current
utilisation of manganese slags and this is attributed to an
increase in the viscosity of the slag which slows down
convective diffusion of the manganese ions. It was found
that for low current densities of manganese slags,containing
card 3/4 only a slight percentage of iron oxides, iron will precipitate
preferentially at the cathode and at higher current densities
Mn will precipitate preferentially. The existence was
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Electrolysis of molten mangenese containing slags. (Cont.)
established of a heterogeneous equilibrium

5+ - 2+
2 Mnslag + MnAg(— 3 Mnslag

which is similar to the ope established earlier for ferrous
slags, It was found that the dissolution of silver in the

form,
There are 5 figures, 3 tables, 18 references, 11 of which are
Slavic,
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Study by the e.m.f, method of the properties of hydrogen which ig
. dissolved in liquid slags.

is that shown in Fig.l, the diagram of the last mentioned
circuit is shown in Fig,2, Data and the results are
entered in tables and plotted in graphs, The authorsg
have proved experimentally that the reversible hydrogen
electrode can be materialiged relatively 8imply for
molten slags which do not contain. easily reducible
oxides, New experimental data confirm that golid
magnesium oxide which is in contact with the liquid slag
operates as a sort of Oxygen electrode., The measurements
have shown that the activity of the water dissolved in
the slag is broportional to the square root of the activity
of the calcium oxide; this is in dgreement with the
assumption that the hydrogen in the slag is present in the
form of hydroxyl anions, The relation between the e.n.f,
of the oxygen-hydrogen cell and the oxygen activity permits
considering the negative magnitude of the e.m.f. ag &

Card 2/2 Beasure of the basicity of the slag. There are 4 figures,
2 tables and 15 references, 5 of which are Slavic,

SUBMITTED: May 20, 1957,

ASSCCIATION: Ural Polytechnical Institute (Ural'skiy Politekhni-
cheskiy Institut), Sverdlovsk

AVAILABLE: Library of Congress,
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Electrolytic desulphuring of iron. 24-12-15/24

temperature 1480 to 150000 was studied, using ordinary
and high magnesium content synthetic blast furnace
slags, It is shown that the sequence of the cathodic
processes corresponds to the respective potentials,
namely, first the sulphur dissclves, this is followed by
the reduction of chrome and, finally, the reduction of
silicon takes place. The potentials for oxides at lSOOOC
are given for a number of reactions in Table 1; the
results of preliminary tests on desulphuring irons are
given in Table 2; Table 3 contains data on the results of
tests carried out in a furnace with a chromium magnesite
lining; Table 4 gives the consumption in ampere hours for
desulphuring iron and reducing chromium and silicon for
the slag for each thirty minutes of the smelting time;
Table 5 gives the influence of the current density on the
process of desulphuring for a test duration of ninety
minutes, whilst Table 6 gives the influence of the basicity
of the slag on the specific current efficiency in respect
to sulphur for a current intensity of 95 A and a test
duration of ninety minutes. Fig.2 shows the change in
the sulphur content in the slag as a function of time for
Card 2/3% initial sulphur contents of 0.5 to 0,6%, using high
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magnesium slags, both f
b s or the case or
W?ggugh the electrolyte ag we1j as forpigsing cbiorrent
Therout Passage of current. e Treaction
€ are 2 figures, 6 tableg and 10 references 9 of
?

which are Slavic,
SUBMITTED: April 17, 1957,

AVAITABIE: Library or Congress
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TITLE ~Crucibles made of Molten Kagnesite for Research Work at Hizh

Temperatures.
(Tigli iz plavlenoy magnezii dlya issledovaniy pri vysokikh tm-
peraturakh ~Rusoian)

PERIODICAL  Zavodskaya Laboratoriya,1957 , Vol 23, Nr 6,pp 752-753(V.5.5.R.)

ABSTRACT Electrically molten magneailte can be used for the manufacture of
melting orucibles to be used for research work carried out at high
temperatures(1200-1600°) bacause of .its fire-and slag resistance.
It can also be used as oxygen electrode for measuring work. Kagne-
site smelt is obtained in electric arc furnaces, The block taken
out of the furnace has three zones: an inner zone which has a spon-~
ge-like structure because of the gases separated during smelting
and cannot be used for the purpose mentioned; there follows g se-
cond, ring-like,zone of fine crystelline magnesium oxide; it is of
grey color and contains 2,5 % Si0; 1,2% Al203; 1,27 Fe203; 3,2% Ca0
and 92%'Mg0; the exterior crust-like zbne is unusable and consists
of not fully smelted magnesite, Molten magnesite is highly resi-
stant against iron slag. Its solubility in the latter is approxi-
natiydly expressed by the equation by 8hilov-Nernst:

%g“‘% S (Coo -C) = a-bo,where %% ~ denotes the velocity of the sol-
Card 1/2 ving process, D -coefficient of diffusion, &6- diffusion layer, S-
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AUTHORS fesin, C. A. (Sverdlovsk). The12-2/); .

TITLES On the Construction of Silicate kelts (0 stroyenii rasplavisnnykh
silikatov).

PERIODICAL:  Uspekhi Khimii, 1957, Vol. 26, Nr 12, pp. 137L-1387 (USSR).

ASSTRACTS This article is a summary of the latest results obtained by research
work in the filed of silicate melts., The bond metal-oxygen in sili=
cate melts is differently iogenous, according to the metal. This is
shwon by two diagrams on the basis of the dependence of surface ten=
sion on the ratio between charge number and atomic radius and the
dependence of the isobaric activation potential of electric conduce
tivity on Coulomb's attraction metaleoxygen. According to the effect
produced by the electric current two groups of caticns may be distin=
guished; Easily movable alkali~ and alkaline earths ions and not ea=
sily movable ions of Al, Si, P. The latter are bound to the oxygen
nearly entirely homopolarly, Viith the increase of the metal oxids
concentration in a silicate melt also specific electric conductivibty
increases., Also the viscosity of the melts behaves in a manner that
is analogous to conductivity. In 3 tables the values for the con=
ductivity and viscosity of various melts are given,

The surface tension shows a nearly linear dependence on composibic
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igures, 5 tables, and 38 references, 18m§% f;ﬁf;:vizn'

AVAILABIE: Library of Congress,
1. Siljcate melts-Construction-Analysis

Card 2/2

L3 W V| ey e il EES RRIN |
EL{H1EUIRE 7 {333 TN MUAR EAR) £ SREAGTIN R
i po !

Iﬂul’? T, .
HEHARIE TR LY

T el

IR AT
i i

i

i

pizaa i et i
HIEH EHEE R B T E

CIA-RDP86-00513R001962920010-1"

il 16

APPROVED FOR RELEASE: 03/15/2001



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920010-1

R P T T T e o T L T e T e T T T T

P Al T

RN

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920010-1"



CIA-RDP86-00513R00196292001.0-;|.
TN e

. iR R et etk
Cee s .‘..,-...msm;numiluHﬂ!HlHH‘ﬂ?"'”l“?”f%mw”lmfﬁ‘fﬁ?—f” |

"APPROVED FOR RELEASE: 03/15/2001

137-58-6-11528
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr e, P 40 (USSR)

AUTHOR: Yesin, CA _——~
e ———

TITLE; The Electrochemistry of Fuged Slags (Elektrokhimiya rasplav-
lennykh shlakov)

PERIODICAL: Tr. Ural'skogo politekhn, in-ta, 1957, Ny 67, pp 5-27
ABSTRACT: A review is Presented of €xperimenta] investigations into

the electrica] conductivity, the electrolysis, ang the transference
numbers of fuged oxides, re of thejr conductivity js

examined. Studies on the i mf and pola rization
in silicate melts i i : scussion of thejp
structure, the en

Structure of the i

sults of ex

ion process
and an analysig

Card 1/1 1. Slags--Electrochemistry
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137-58-6-11532
Translation from: Referativnyy zhurnal, Metallurgiya, 195., Nr 6, p 41 (USSR)

AUTHORS: Nikitin, Yu.P., Yesin, O.A.

TITLE: On an Experimental Verification of the Equation for the Electro-
capillary Curve at Elevated Temperatures (K eksperimental'noy
proverke uravnemya clektrokapillyarnoy krivoy pri vysolkikh
temperaturakh)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 67, pp 37-41

ABSTRACT: Measurement is made of the charging currents on an incip-
ient metal surface in contact with slag, the cases being Fe-C
and Mn-C alloys saturated with C and slag of the following con-
tent: CaO 39%, SiO; 41%, and Alp;O3 20% (I), and CaO 25%,
SiO2 63%, and Al;O3 12% (II}. The experiments were conducted
at temperatures of ~1500°C in fused-MgO crucibles. It is
established that in both cases the metal surface in contact with
the slag has a negative charge. In the case of Fe-C é’ts magni-
tude is 3- 10'6, while in the case of Mn-C it is 610~ coulomb/
cmZ. An electro-capillary curve is taken for Mn-C alloy and
slag II. All that is derived is the cathode arm of the curve,

Card 1/2 corresponding to the presence of a negative charge of
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On an Experimental Verification (cont,)

9-10-6 coulomb/cm? on the surface of the metal, The resting-dreop tess iy
used to study (he relation of interphase tensjon 7 of Mn-Fe and Mn-C alloys
and slag II. "An increasc in the [Fe] in the alloy leads to an inc rease in - ;
an increase in [C] leads to a decline therein, At 25 atom % C in the alloy,
its magnitude ig equal approximately to 540, and at 75% Fe to 1160 erg/em?,
- For pure Mp G~1050 erg/fem?, Comparison of the magnitudes and sign of
) the electrical charges on the surface of meta] alloys obtained by electro-
capillary measurements ang by charge currents testifies to the fact that the
fundamental equation for the electrocapillary curve is valid for temperatures
of ~15000°¢C,
Yu.N.
1. SJags--—E.lectricaj. Properiies 2. i«Ie“als—-Elect‘ricn] pProperties 3, Slags—-pis ze
studies 4. Hletais~-Fhage Studies 5, Electrochemis‘n;ry-—Applicar.ion::
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SOV/137-58-8-16397

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 25(USSR)
AUTHORS: Yesin, O.A,, Toporishchev, G.A., Shurygin, P.M.

TITLE: The Cathodic Deposition of Manganese From Molten Slags
(Katodnoye osazhdeniye margantsa iz rasplavlennykh shlakov)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 67, pp 42-50

ABSTRACT: The deposition of Mn was made on a liquid Ag cathode from
an MnO-MnZO3—SiOZ-MgO-CaO melt at 1250-13509C, The cur-
¢ rent efficiency a increased from 20 to 90% in proportion to the
decrease in the degree of oxidation of the melt (Mn3+t /Mn2t),
103 from 5to0 « I. The decrease in a is explained by the pro-
cesses of incomplete reduction of Mn3+ on the cathode, i.e.,
Mn3t 4+ e Mn2*,| The liquid drops of Ag in the melts studied

P.Sh.
1. Manganese--Electrodeposition 2. Silver (Liquid) cathodes
Card 1/1 --Performance 3. Slags--Properties
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Translation frem: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 18 (USSR}

. AUTHORS: Yesin, O.A., Shikhov, V. N.
TITLE: Effect of Slag Composition and Temperature Upon Metal

Dephosphorization Rate (Vliyaniye sostava shlaka i temperatury

na skorost' obesforsforivaniya metalla)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 237-245

ABSTRACT: It is established that substitution of FeO by CaQ accelerates
the dephosphorization (D) process. An increase of 11% in
(CaO) results in the time required for attainment of equilibrium
to be diminished from 9 to 6.5 min. Replacement of FeO by ‘
Si0, and Al,0, reduces the D rate, V- An increase in (5i05) o
from 7 to 2290 cuts the average V_in Ralf. An increase in .
(A1,03) from 6 to 20% reduces the mean V,, by a factor of
1.5, O anions play a significant role in D. he increase in V
when FeO is replaced by CaO is explained by a weakening of © S
the bonds of the O ions with the slag cations, and also by the i
higher heat of formation of Ca3(POy)z. When FeO is replaced
Card 1/2 by SiO; and Al,03 there is an increase in the bond energy of
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SOV/137-58-10-20471

Effect of Slag Composition and Temperature {cont. )

the ions to the slags due to formation of adequately stable silicate complexes.
! When FeO is replaced by BaO, V_ increases. An increase irom 10 to 17%
in BaO increases Vp approximateqy 25-fold. Substitution of FeO by MgO to
the extent of from 4 to 20 percent does not affect V.. The effect of tempera-
ture upon V is studied at 1550, 1590, and 1690°C Por the following slag (Yo):
CaQ 1005, %eO 66. 72, Fe203 16.23, MgO 4. 85. The average V_ rises with
increase in temperature, but the equilibrium [ P] then declines. The following

distribution coefficients have been derived: at 1640° K(=0.5; at 1550° K,=0.9.
From this; & H= —2.3R (1og121<.2 —log0K)/(1/T2-T) = ~4-575 (log)g
0.9-log;g 0-5)/(5.38-5. 1) - 10°% = 40, 800 cal/mole.

S. L. Co

1. Slags--Properties 2. Metal oxides--Chemical effects 3. Slags--Temperature factors

Card 2/2
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137-58-6-11504

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 36 (USSR]

AUTHORS: Yesin, O.A,, Shikhov, V.N.
/—_——“

TITLE: The Kinetics of the Reduction of Silicon by Molten Iron (Kinetika
vosstanovleniya kremniya zhidkhim zhelezom)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 246-251

ABSTRACT: Radioigotope Feb59 is used to investigate the kinetics of the
Si0+2 [Fe] = 2(FeO) +[ Si] reaction. The Feb9 was introduced
into molten technical Fe, which was kept in a quartz crucible
under an N, atmosphere within a carbon-resistance furnace,
beneath slags made of SiOp, Alp03, Ca0, MgO, and BaO. The
rate of reduction of the Si by molten Fe is determined by the
rate at which the Fe3Y goes into the slag. Results of experi-
ments with slag containing 61.2% SiOp, 17.30% Al203, 19.43%
CaO at 1580, 1620, and 16709C show the energy of activation
of the process to be 64, 000 cal/mole. A change in the height
of the slag layer from 8 to 25 mim does not affect the process
rate. These data support the conclusion that the limiting factor
in the process of 5i reduction is not the diffusion of Fe ions in

Card 1/2 the slag or of Si in the metal, but the chemical activity.

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001962920010-1"



"APPROVED FO

[T .

RR

14

E!.!EASE: 03/15/2001 CIA-RDP86-00513R001962920010-1

F4 Capenp
- l;-?'nl#‘-ﬂ"lll :Il‘|~!IHIJ‘Il£H:J,v ettt | FETRHER I B T L § I T i KR Pl 1
FHIH FF{ma AL AL AL T BT fuaa
Sl e UGG L B

PN Rk T e a G

137-58-6-11504

The Kinetics of the Reduction of Silicon by Molten Iron

Experiments conducted with slags consisting of 32. 1% MgO and 66.4% SiOy,
34.6% CaO and 64.18% S5i02, 37.72% BaO and 59.11% SiOp at 15600 showed
that replacement of MgO by CaO diminishes the rate of Si reduction by 52%.
while when BaO is used it is reduced by more than 90%. These facts have
clarified the differing influence of the Mg2+, Caz+, and B%' cations on the
strength of the bond between Si and O in the slag. LT

1. Silicon--Reduction 2. Iron (Liquid)--Applications 3. Iron isotopes (Radioactive)

--Applications 4. Slags--Properties
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AUTHOR: YESIN,0.A. and CHECHULIN,V.A. PA - 2913
TITLE: Eleotrolysis of CaO-Al 03-5102 Melts. (Elektrolis rasplavov

Ca0-41,0,-510,, Russial)’
PERIODICAL: Doklady Ikade%ii Nauk SSSR, 1957, VYol 113, Nr 1, pp 109 - 1N

(U.8.8.R.)
Receivedi 5 / 1957 Reviewad: 7T / 1957

ABSTRACT ¢ There are only few publiohed referenoces concerning this problem.
It was proved that FARADAY's law is satisfind in the case of
oxygen-elimination, as CO and CO, on the carbon anode. In order to
collect the products of the cathode-proceas, 1iquid pig-iron and
copper were used as cathodes. Charcoal-crayons gerved as anodes.
The experiments were carried out in a gripartite cell of molten
.magnesia.
The occurrence of pivalent silicon in the slag was observed on
+ frequent occasions and the shape of the corresponding polarization-
curves proves .the possibility of a re-charge. The relatively .
diffusion of the bivalent silicon into the catholyte mirror and its P
oxidation by the furnace-temperaturs up to 4-atdmicity reduce the 5t
ailicon yield per cuprenteunit. The lower utilization of current N
{n the case of the discharge of Al and Mg oompared to 81, is qualita- [
tively in line with the oonstency of these oxides, or, more precisely,
expressed, with the rising value of the standard-isobar-potential

card 1/2
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Hikitin, Tu.Pe, Yesin, O.4.

The Exchange Current between Liguid Metal and Slag (Tok obmena
nezhdu zhidkim metallom i shlakon)

Doklady AN SSSR, 1957, Vol. 116, Nr 1, pp. 63 - 65 (USSR)

Por the precise definition and renewed exemination o_f the values
of the capacity of the double leyer (C_) found alreédy previous-
1y at 50 cycles on the boundary betwee netal salg and of the
reaction resistance (R ), the authors caried out measurenents
within the frequency range of from 50 to 1700 cycles. The ex-
periments were carried out at temperatures of between 1480 and
15600 in a furnace with a carbon resigtance, in which a vat made
of magnesia oxide was fitted. The thin inclined and vertical
channels of this vat were filled with liquid metal, and above
jectrodes had tle samne composai-
tion and the same contact surfaces with the slag. The experi-
ments were carried out with an alternating current pridge, and
the amperage to be measurad with a zero-device was previously
anplified about 200 times by & two-tube anmplifier. The follow=-
ing measuring results were obtaineds The capacity C_ remained
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The Exchange Current between Liquid Metel and Slag

PHESENTED: April 12, 1957, by, A.N. Frumkin, Academician
SUBMITTED: April 12, 1957

AVAILABLE: Library of Congress
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sov/ 137-58—9—18659
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr9, p7! {(USSR)

’

AUTHORS: Yesin, 0.A., Kholodov, AL, Gel'd, P.V., Popel', s.L

TITLE: mal Refining and Alloying of Ferrous Metals (Elek-
trokhimicheskoye rafinirovaniye i legirovaniye chernykh
metallov)

PERIODICAL: V sb.: Staleplavil'n. proiz-vo, Moscow, Metallurgizdat,
1958, pP 151-161

ABSTRACT: A description is offered of the results of experiments in
1948-1952 in the electrochemical refining and alloying of
metals. The laboratory experiments were Tun in 2 resistance
furnace with a gilit electrode and in a 50-kg high-frequency
furnace. Electrochcmical refining of metal proved feasible.
The application of an external electrical field to a mectal-slag
system makes it possible to regulate the speed and complete-
negs of transfer of § from the metal into the glag. pilot-plant
experiments at the Verkh-Isetsk Plant employed @ D-C gener-
ator {1000 amps, 120 v). The metal was poured into a 300-kg
ladle. The results of the industrial experiments showed that
Card 1/2 when an external electrical field was applied the removal of
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- Electrochemical Refining and Alloying of Ferrous Metals

sulfur from the steel proceeds with considerably greater efficiency than
without electrolysis. Depending upon the initial composition of the metal
and the siag and upon the quantity thereof, the S content diminished by
0.020-0.045% durmg the first 10 min. Simultaneously with the removal of S
from the metal, a2n increase in Si content was observed. Current efficiency
was from 20 to 96%. The experiments demonstrated the desirability of
further development of the method and of its introduction into industrial

practice.
L. K.

1. Ores--Processing 2. Metals--Production 3. Iron alloys--~Preduction
4. Metals--Electrochemistry

Card 2/2
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AUTHORS Shurygin, P- M., ¥esiny 0o, Av sov/163-53,1,4/55
PITLE: he Electronic Conductivity ~+"glags (Ob elektronnoy

provodimosti ghlakov)

PERIODICAL: Nauchnyye doklady vysshey shkoly. Hetalluxaiyas 1958,
nr 1, pp 16-19 (ussR)

ABSTRACT: The properties of the metullurgioal plaga wore invastigated
with regard to their gemicondustor propertict. Po reach
thig aim the thermal and photooonductivity gs well ap the elec-
tromagnetic effects in golid and 1iquid gilicates of iren:

copper and manganese were investigated°
The diffserential thermo-EMF dg

@
was determined at 1350 - 1400° as compared 1o platinum.
The resulls showed that the thermal conductivity and electric
conductivity are negative in most caB8ése This means that
the conductivity has an electronic characters The slags with
a higher conkent of iron oxide have 2 positive value for « -
The changes in the slags in the electromagnetic field were
fuxther investigated, The results of these jnvestigations

Card 1/2 show a behavior gimilar to netals and gemiconductorses and
e y
e SpE e
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The Electronic Conductivity of Slags SOV/165-58-1—4/53

they prove that the conductivity of the slags has electreonic
character. There are 3 figures and 11 references, 10 of
which are Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institut
(Ural Polytechnical Institute)

SUBMITTED: October 4, 1957
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sov/165-50—1—u/55
AUTHORS : Nikitin, Yu. p., Yesin, 0. Ay gryvalin, I. T.
e R SR A gkl
TITLE: The Capacity of the Double Layer at the Boundary petween the
Aluminum and the cryolite-Alunina elt (Yemkost! dvoynoso
aloya na grantse plyuminiya 8 kriolito-glinozemnym ragplavon

ERIODICAL:  Nauchnyye doklady vysshey shkoly. letallurciyas 1958
yr 1, pp 57-39 (USSR)

ABSTRACT: The capacity of the double layer ab the boundary hetween
the aluminum and the cryolite—alumina nelt was deternined
by direct nmeasurements at different conpogition of the alu-

pina melt. From the result may ve seen that a decrease of the
cryolite ratio to 6 - 1,9 does not at all influence the
capacitys whereas an jncrease of the aluminum oxide contents
considerably i i of the boundaTy lajeT.
The dielectric constant € © dary layer was pneasured
(see mable). In addition to the capachy the resigtance and
the diffusion were also measured.

When the cryolite content is changed no considerable change
of the diffusion coefficient takes place; & change in the
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S0V/163-58-1-8/53
The Capacity of the Double Layer at the Bounday Between the Alunminum and
the Cryolite-Alumina el

A1205 content, however, increases the diffusion coefficient.

There are 2 figures, 1 table, and 12 references, 12 of
which are Soviet.

ASSOCIATION: Urallsokiy politekhnicheskiy institut
(Ural Polytechnical Institute)

SUBMITTED: October 4, 1957
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AUTHORS:“I_‘?EE&_—()—'—AQ and Tepinskikn, B. M. (sverdlovsk). 2u-1-22/26

TITLE: Electro-chemistry of phosphorous slazs. (K elektrokhinii
fosforistykh shlakov).

PERIODICAL: Tzvestiya Akademii Nauk, Otdeleniye Tekhnicheskikh
Nauk, 1958, No.l, PP 1%5-139(USSR) .

ABSTRACT: The electric conductivity is investigated of iron-
phosphoTrous slags, the electrolysis and elso the cathode
and anode polarisations. Phe specific electric
conductivity was studied of Fe-P slags contzining 1905
and 26.8% P,0 in the temperature range 780 to 1250 C.
It was esta%l?shed that an increase in the F6207 content
jeads to an increase of the electric conductivity and to
a decrease of the activation energy of the studied &lloys.
1t was found that substitution of TeO Dby ca0 reduces
the conductivity and increases the sctivation enerisy .
The possibility of elechbrolysis is experimentally
confirmed for & systen with electrodes consisting of
liquid alloys of iron with phosphorus.. The slag
containing FeO-Fe, -P O5 being the electrolyte. The
experlmenbs aro doﬁc?lbgd as well aB the results. The
dependence of the glectric conductivity on the temporature
card 1/2 for the systeu FeO-FeZO5—P205 are graphed in Fig.d.
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Blectro-chemistry of phosphorous slags, 24~-1-22/26

The isotherms of electric conductivity and the zchivetion
energy for the slags FeO—F8207—P 0. are graphed in Fig,3,
The isotherms of the electril donfudtivity in the

system FeO—Fe205-P205 for a constant content of Fe205

are graphed in Fig.4., Fig.5 containg the isotherms

of the electric conductivity in the systenm FeO-Fezoa—
Ca0-P,0¢, vhilst the cathodic and the anodic

branches of the polarisation curves for FeO-Fe,0 -—P205

slags are graphed in Fig.6. The compositions of” the
individual slags are entered in Tables 1 and 2, The
current efficiency of P and Fe,for various current
densities,at 1250 °C are entered in Table % and for various
other temperatures in Table 4. The results are discussed,
particularly the influence of calcium additions,

There are 6 figures, 4 tables and 9 references - 6 Rugsian,
3 English,.

SUBMITTED: November 1, 1956.
AVAILAEBLE: Library of Congress,

Card 2/2
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Vozontsss, Ye. S., Yesiz; Oo A. 80V/163-58~2-3/46

AUTHORS:
“PITLE On the Surface and Volume piffusion in Molten Slags (0 peverkh-
nostnoy i cbiyemnoy diffuzii-v resplaviennykh shiakakh)
PERTIODICAL: Nauchnyye doklady vysshey ehkoly. Metallurgiya, 1958, Nr 2,
pp. 16-23 (USSR)
2
ABSTRACT: The present paper ty means of the radioactive isctopes P3 ;

Ca45; 535 and Fe59 investigates the surface and wolume diffusion
in molten slags and the wandering off rate of the compenents cf
the slage. The diffusion mechanism of phesphorus and calcium in
acid furnace alag in graphite and gorundum crucibles waa ex-
plained. It turned out thut the diffusihon coaffictonts DP and

DCa are slmost the same; and that the diffusion coefficient of

t+le higher. The axperiments wilh s01id
cium and phesphorus diffuse at
diffuaes in acid furnace glag as a
{fum diffuses mostly as monoatomlc
p and iron in the melt CaO«A1203~

phcsphorus is only a 1i
slag esamples showed that cal
aeasurable rates. Pheaphorus
simple anion furm, whereas calc

cation. The diffusion of caleciu

Card 1/2 8102 was investigated in corundum ecrucibles. The dependence of
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S0V/165-58~2-3/46
On the Surface and Yolume Diffusion in Molten Slags
- 1gD on l shews that with an inorease in temperatnre the frea

volume of the slag melt inoreases. In the expeximents garried
out it was shown %that the dependense of

1gd on-% is possitle in the following cases:!
decreases with an inorease in temparaiur.
remains censtant

ingreases with an increase in temperalura.

Thera ars 3 figures, 4 tablss, and 11 referencas, 5 of which a
Scviete :

ASSOCIATION: TUralfskiy politekhnicheskly institut (Ural Polytechnical Insti-
tute)

SUBNITTED: Octobar 4, 1957
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SOV/137-57 2 2179
Translation from: Referativnyy zhurnal. Metallurgiva, 1959 Nr 2 p22 (USSR}

AUTHOR: Yesin, O. A.

.-u—-/"_——
TITLE: The Electrochemistry of Molten Slags (Elektrokbimoya raspl e nykh
shlakov)

PERIODICAL: Tr. In-ta metallurgii. Ural'skiy fil. AN SSSR. 1958 Nr 2 pp i 45

ABSTRACT: Results obtained by the author and coworkers are adduced hr:eliy ¢n
the following subjects: lnvestigations cf rhe elecirolysis of liquid me’

allurgical slags; a study of the trunsference prumbers and the elec ric
conductivity of blast~furnace and ferrous slags; 4 sTudy cf concertira
tion circuits in which molten slags served as the elec'rolyte ard the
molien Fe-carbon alloys served as the electrodes; and a study of etec
trocapillary phenomena and slectrode pciarizai.on in the Liquid aiag
molten-metal system. Bibliography: 40 references.
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AUTHORS: Vorontsov, Yo, 5. ond Yosin, 0, A, (Sverdlovnk),

TITLE: On the mechanism of diffusion in liquid slaie.
(0 mekhanizme diffuzii v zhidkikh ghlakakh).

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 19538, No.2, PD. 152-155 (USSR).'

. . , 32 o35 o 40 5°
ARSTRACT: By means of the radio-active tracers P’<,577,Ca and Fe””,
the simultaneous diffusion of S, Ca, Fe and P was gtudied
in the liquid slags CaO-Al OB—SiO and in solid alloys of
CaO-Pao . It was found th%t the giffusion coefficients
increfiséd with decreasing crystallographic radii of the
jons; appreciabls deviations from the dtokes-Binstein
equations viere observed for P and it is concluded that
five-valent P diffuses simultaneously with oxygen in the
form of electro-neutral particles, 1.°e. in the fors which
ig intermediate between & complex anion and a simple
cathion. It was established that the experimentally
determined coefficient of diffusion of the cothion of
calcium differs 1ittle from the value calculated from
the electric conductivity on the basis of ®the Nernst-
Einstein equation; this and also the fact that the energies
of the diffusion activation and of the conductivity are
Card 1/2 values near to each other indicate the existence of
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On the mechanism of diffusion in liquid slags,. 24~-2=-24/28

preferential individual displacement of calciwn cathions,
Unequal shapes of diffusing particles in P and  Ca  are
emlained by differing covalency fractions ar rejords the
relations between these cathions and the oxypien anions,
There are 2 figures, 1 table and 7 references -

5 English, 2 Russian.
SUBMITTED: June 17, 1957.

AVAITLABLE: Library of Congress,

Card 2/2
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AUTHORS: gyazev, V. Les ~Effifl_gl_fl, 73“5'6'15/50
! PITLE: yiscosity snd Density im the V205--Pb0—5yetem

(Vyazkost' i plotnost' Bistemy'V205-Pb0)

PERIODICAL: Zhurnal Neorganicheakoy Khimii, 1958, Vol. 3, Wr 6,
PP 1381-1385 (USSR) :

LBSTRACT: The viscosity and the density of ghe enamels of the V205~?b0~
. aystem including the pure oxides of V205~Pbo vere
determined. .
The determinations of density welre performed by heating and
cooling the enamel.
The dependence of temperature on the viscosity and denaity

in the V205 enamels with & Pb0 content of 28,3-88,9% was

investigated.

The density of the enamels of the V20 -PbO-system was
jnvestigated at temperatures of 800, ?000, and 1200°C.

At 68% PbO 8 minimum is observed in the density ourve and
in alloys with 19,7% 8 break was found. Probably the
atomic groupings occur in the anamel under formation of the

card 1/2 following chemical compounds:
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Viscosity and Density in the V,05-PbO-System 78-3=6-15/30

v,0 «2Pb0, V205.3Pb0, 7205.8Pb0.

5

It was found that in the enamel of the system at 1000°C &
relatively high specific gonductivity and little viscosity
are prevailing. The existence of the above-mentioned
chemical compounds was confirmed by the curves of viscosity
and the determinations of density of the enamels of the
V205-Pb0-system. There are 3 figures, 2 tables, and 10

references, 7 of which are Soviet.

ASSOCIATION: Institut metallurgii Uralskogo filiala Akademii nauk SSSR
(Institute of Metallurgy, Ural Branch AS USSR)

SUBMITTED: July 29, 1957

AVATLABLE: Library of Congress

1. Enamels--Viscosity 2. Enamels--Density 3. Vigcosity--Temperature
factors 4. Density--Temperature factors

Card 2/2
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AUTHORS: Tesin,
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Th Electrlc Conduc U lt - the oys 2 5 4
(c} Y n 3 e

-] i
: - rod st ¢ gl St em 20 S”P ) =
lektrop;owo no
deﬂSM@ (B V 50 st 0 i
PER]O * v Z.244
‘\ ) i 8 01 5, Nr y PP 2145 21 A()
Zhurnal neo ganichesko khimil, 1 ’
4 in the sys te VZOE -P , 2 5
; CT The eleétric Cond\lc.:i‘lity ms V -

rature range of
Mg0 was jnvestigated within the tempera e
- s inver . " ompounds
ot T 4 solid statee Thres congruently melting coUP
solx va e

5 .8P10.
the liquid an .3Pb0, and V205

v,0
_Pb0: V,0.a2PB0y Y,Ug
in the system V,0:-P 2°5 76 ané Pb0
ceenr ti | ynducnxzri?;y ig investigated in pure VZOS a

The electric ¢O v

- &N o
as W a n n in { Pb0. The isovh,rmuL
iping 23,5 95% R
- nine melts co.té;? g 3 TF the
N sn ellf ihz electric conduct1v1ty and ;?eivaiue fseh I
ii ejao on ener W smpared as wel-~ n pha . agram
i i gy B were comp . h h 1'd
ct t% e e“m on the curve of the activation ezeii{Ol in the
h . 1/oci in the case of 8% Pb0 and 15,2 kecali[m
14,4 k.ca mol % e

srrence of
# Pb0. These maxima correspond to the occt
Card 1/3 case of 98% PbO.
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SOV /18-3-9-23/55 X
1 4 3 - w0n0, and V.0, ~Kel
The Electric Conductivity of the Syctems 1205 Pu0, '720b (40, 29

: o V. 0,..8Pb0. The
the following chemical compounds: V205.3PL0 and V, 5

i - u
electric conductivisy ig increased.with rluizg chocgﬁzgnzasp
to 45%. The eleatric conductivity in the system % 50 -

e ot
i t £ 7.0.~CaC with 11,7 - 37% caQ. Thco Tely
investigated for melts o %5 7
U oW

has ionic conductivity at 23,4% Ce0. The compound V,Cg

ic
exists in the liquid melt. In the in;tiaé ger{;ith;eiizctrl
rapidly to 10% Ce n ¢ ,
conductivity decreases rapl B B higher
probably in consequence of the dissociation of s

- letely analogous to
temperatures. The gystem VZOS MgO is comp

y >

| 2 g vy £
content of 20,7%. Mg0, Cal, and PbO influence the structure o

v 0. in the melt. The form of the isothermal lines of the
ee ur £ the activation energy
onductivity and the curves O R
:igizziz zhe presence of the following compounds in the melt ol

b v,0,.Cal
the systems inveatigated: V205.3Pb0, V205¢8P 0, V, 5 '

i ferencesy
2V205.3Mg0. There are 6 figures, 3 tables, and 12 re '
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s0v/78-3-9-23/28
The Electric Conductivity of the 3ystems VOOS-I’bO, V205-Ca0, and 7205-!5::\2

5 of which are Soviet.
Ural'skiy filial Akademii nauk 5S8R, Institut metallurgii

ASSOCIATION:

(Ural Branch,AS USSR, Institute of Metallurgy)
SUBMITTED: January 15, 1957
card 3/3
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Determining silicon activity in liquid cast iron with variable

' t.
composition and prasanre of the gaseous phaso, Trgd}gninni;ﬂ:z;
U?AH SSSR no.b.S-? '5

(Gages in metala) (Activity coefficients)
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LEPINSKIEKH, B.M.; YESIN, Q.A.3 WUSIEKHIN, V.I.
n and the effect of manganese

Silicon activity in liquid cast iro £20.13 158,
: . UPAN GSSR mo.4:9-13
and phosphorus’ on it. Trudy Inat. met (MIRA 12:10)

(Cast srop--Metallurgy) (Activity coefficients)
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AUTHORS: Shikhov, V.N., Yesin, 0.4. sov/165-5e-4,4/47

*\._——_’/’4..
TITLE: Distribution of Pnosphorus Between lron and Barium Slags
(Raspredeleniye fosfora mezhdu zhelezom i pariyevymi shlakami

PERIODICAL: Nauchnyye doklady vysshey ghkoly, Metallurgiya, 1958, N1 4,
pp 23 - 21 (USSR)

ABSTRACT: In the paper (Ref 1) it is agsumed that by gubstituting calcium
oxide by barium oxide in the slag it should dve possible 1o elimi-
nate phosphorus from the m 1 tent. In order to

obtain direct confirmations vy tests the 1ibrium of the phos-
phorus between iron and olags containing parium oxide w83 analyzed.
Tne experimental method used has already been deasoribed in the
paper (Ref 4). Technically pure iron was employed for the tasts.

The elags consisted of synthetic alloys of oxides of calcium, barum.
gilicon, magnesium and iron. Tha concentration of Ba0 varied be-—
tween 5 and 35 %, The tests showed an increase of the distribution
index of phosphorus within the composition range jpvestigated, like
tpe ratio of the radioactivities of the slag to those of the metal,
with the rising content of calcium oxide a8 well as of barium oxide.

Card 1/3 In order to clarify the affect of substituting ca0 by BaO the
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Distribution of Phosphorus Between Iron and Barium Slags SDV/163—58-4~4/47

' conatants of the reactlon of equilivrium sl dughosphorization
) calculated by the formula of P.Gerasimenko (Ref 1) (1). A com-
parison with the results calculated by the formula of Kozheurov
(Ref 7) does not show a great difference. - It is shown that at

were

loant 02— and 1"1)2'+~J_onu should ba contalned In the ulag Lor dye
bhosphorization of the metal. Phosphorus can only turn into a slag
consisting of iron oxide. The distribution factor 1 however, are
not remarkable in such a cage. The presence of Fe®'ions in the
sleg permits the transition of phosphorus whilst the ions of barium
contribute to complete the transition. The introduction of the

cation of Si4+ or of A15+ into the glag will bind the Oz—ions still
more, and reduce the distribution factor of phosphorus. It is shown
how the degree of dephosphorization increases with the basicity of

. the slag at a constant ratio BaO/Fe0. There are 2 figures, 3 tables,
and 9 references, 6 of which are Soviet.

ASSOCIATION: Ural'skiy politexhnicheskiy institut (Ural Polytechnic Institute)
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AUTHORS: Sryvalin, I.T.,
YesinE Qeloy s
l n, ud L] . i
TITLE: Thermodynamic Characteristics of Moltion Copper-iiickel-

Sulphur alloys (‘e Tmod inawicheskiye svoystva rasplavov
sistemy med'-nikel'-gera)

i sshik 3 ' deniv, Tsvetnaya
J0g3 AL:Tzvestiya Vysshikn Uchebnykh savedenly,
PERLODLC Metalluégiya, 1956, ir 4, pp 66-72 (USSR)

STRAC! bject sernt investigation was to optaln
ABSTHAGE: gg%aoggeggvggtggi gﬁethe Cu~-Ni-S melts from the ld%il
solutions. This was done by meagurlpg_Lhe,emf ;f urgty)
concentration cell forme%-b%usgilginkcgiio§9zﬁ9éhg )
ide, and molten Ni- v Fi-s al e ot
ﬁglggz :cid’slag containing 20% Cau, 0% NapO, 55AT§202,
154 AlpOzand 2% 10 was used as the electroly?g. he 1
exberiments were carried out in a fused magnes%aiged o
shown on Fig.L. ‘the metal electrode;.wire gon acentral
two vertical channels connected at tuq' OpT y i avrar
compartment filled with the electxulyne.. ge hgggels
Card 1/3 of the versical channels lea bo two inclined ¢
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ic Characteristics of Mollen Gopper-Hickml H‘JJPl Loz
amic 1T ed it sutral sla
Theznotyn i paphite leads and rilled “%Uhv?dgégén. The
houi;g%iig the metal electrcdes Lxow 3340 ~ 1360°C are
pro i ssurements taien av 7 A e o
results o{qggg 1% or the Cu-ii allqyskégdﬁi%i£%g§ o
given in 'tabie l]<’>y5- jrom these data the & L ted.
for the ilgbii fhe Cu-Ni and Hi-5 me;us waz g&reement
gl—Cu ?2u1;ted activity values wergjlg)ggg hig
e “ihose outained by Vol'SK%y.SR%té"and with the
Z;;estigation of chemical equillorl of the Cu-li

i b { 1ibrium diagrans )
publis‘ned date o Th equl%ul):n] that the equations of the

s o e @ S S - i
and Nl_blizi;igaéreigoisappligable toxggg %l—ihgelts
ideal SOIMSTORY e adequately descrited By 10 and 11)
which ngweVogerived by the AuthoIs ge@;xtlongetween
‘?x?re?‘sj'onsn-additive character of the b,opdt een
éﬁsggilikiagoa‘coms had beellltakenr‘?'ngg»ic‘(ﬁgi% ’t.:he

N ith literary daud LLas

stow by compartegn W, ona"s,  auemuiaed by the o8k
acti i

those determined Dy
Card 2/3%° method, are in &0 1
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Thermodynamic Characteristics of Molten Copper—Hickel—SElphugzggloys
the method of chemical equilibrium 1
: _ : and the #
diagrams Cu-Ni and Ni-S. ©he Cu-Ni and. Ni—suiiigs
were founq to be cha;acterised by a negative deviation
?rom.the ideal solutions, small in the former and lar
in the latter case. There are &4 figures, 3 tables ange

. | %2G§§£:§?nces of which 7 are Soviet, 4 English and
ASSQCIATION: Ural'skiy Politekhnicheski i C
v i ! y Institut. Ka
Metallurgicheskikh Proteessoy (Ural Holytegﬁgigéieorii

Institute, Chair of the Theory of Metallurgi
SUBMITTED: 21st March 1958. gioal Pracesses)
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CHUCHMAREV, S.K., kand,tekhn,nauk, dotsenb* YESIN, 0.A., doktor tezhn.nnuk,
prof., BARHIN. LoN.. inzh, "‘Wh“ulmduitju.l P

.

Effect of electric current on the behavior of kydrogen dissolved
in liquid metal, Izv. vys. uchab, zav,; chern,mot. no.5:59-64
My 's8, (MIRA 11:7)

1,Urall'skiy politekhnichesliy inatitut.
(Metals==Hydrogen content) (Iiquid motals)
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Translation from: Referativnyy zhurnxl. Metailurgiva, 1959, xr |, p 2GZ ‘USSR

AUTHORS: Popel, S. 1., Yesin, O. A., Korpachev, V..
Do S
TITLE: On the Method of Measuring tke Surface Viscos:tv of Silicare Melrs

(K metodike izmereniya poverkhnostnoy vyazkost s hikatnykh
rasplavov)

PERIODICAL: Izv. Sibirsk. otd. AN SSSR, 1958, Nr 5, pp 66-73

ABSTRACT: A description of apparatus and methods employed in the determina-

tion of the surface viscosity V} of high-temperature s:licate melrs.
The process is based on the method of damped oscillations 0) of a
disk which intersects the surface of the hhquid. The vibrating device
consists of an iron disk, 20 mm p diameter znd 6 mm high, which
is rigidly coupled to a rod by means of a special joint and is sus-
pended by a nichrome wire. The joint carries a small mirror and a
clamp for the wire; the upper face of the joint Supports two iron
plates in which torsional vibrations are ;nduced with the ad of an
electromagnet; the vibrations are registered on a4 graduated scale
by means of a ray of light reflected from the mirror. The slag beng
Card 1/3 investigated is charged into an Fe crucible, 50 mm deep and 50 mm
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SOV137-509-1-1
On the Method of Measuring the Surface Viscosity of Silica’e Me'ts

1z
i0

in diameter, and the crucible is placed into an electric Krypto! furnace. The tem-
perature of the melt is controlled with the aid of an optical pyrometer: :n order to
achieve an inert atmosphere, N3 is introduced into the hermenically-sealed furnace.
The depth of immersion of the disk 1s determined by means of a control lamp -
mounted on the lifting mechanism. After the desired temperature had been attained,
the crucible containing the slag is placed into the furnace wh.ch s then closed: the
vibrating device is centered, the disk is immersed into the slag to a depth equiva-
lent to half of its height, and torsional O's are induced in it. Depending on the v,
the amplitude is recorded at intervals of one, five, ten or more O's. and from
these O's the logarithmic surface damping decrement, A g, f. 18 compured  After
repeating this procedure five or more times the digk is immersed into the slag to a
depth of 5 mm measured from its upper surface and the volumetr:c damping decre-
ment, Ayg), is determined. The relative value o of the V of the surface iayer 1s
determined from the ratio a=\_ ¢ / tyol+ n order to determyne the absolute
values of the V, the thickness of the surface layer must be known. Tlre volumetric
V is computed from the magnitude of the damping decremen? of the disk O's within
the slag. The apparatus is previously calibrated a* a temperature of 20°C against
standard liquids, such as water, mercury, and liquid paraffin. An investigation of
the surface and volumetric V demonstrated that the surface lavyer of a2 number of
Card 2/3
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On the Method of Measuring the Surface Viscos:ity of Siliczte Me'*s

liquid slags exhibits an increased V, the latler mcreases when S; 02 and Fe 203
are1 introduced into the FeO, or when MgO and Al1;03 are added 10 tre silicate
melt.

Z. F.
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50V/24-58-6-2/35

ral Conductivity of the Binary Vanadium Pentoxido-
?%ggtgiig% aggdvgnadiug Pentoxide-Copper Oxide Syst?ms,
and of some athsm Complex #ystem . (Blektroprovodnost .
dvoynykh sistem pyatiokisl vanadiya s okisyu zhelesa
okis'yu medi i myada slozhnykh splavov)

PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye t,ekhnichsskikh

ABSTRACT:

Card 1/7

nauk, 1958, Nr 6, pp 7-11 (USSR)

eloctrical conductivity of several oxlde systems Wfs
fg;estigated to ascartaln the extent to which tgeytczgg
stituted semi-conductors in the solid and %i%ui 358 ;;;e
The quasi-binary systems VoOg5 - szo% and V2 g - o &7
studied together with three compositions based on

ternary system V205 - Cal - Fe§g3 (see the table on p 10).
9y

P74
vaternary melts (Vo0g 32, Ca0 38%, S1i0p 19%; B
ﬁzg %O%, and %005 18»6%3 éao 23,4%, 8102 57,2%, gno lg?)
of industrial {njentance .= were also investigated, LA
carbon element rasistance furnace was used for 3235‘3% 5
the reaction between the carbon and metallic oX iipin
high temperatures heing prevented by a porcelain ving
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SO e messide-Tron Oxids
i Conductivity of the Binary Vana lum PentoxX e-Iron UI.
§i§°3§n§§§um PentoxideZCopper Oxide Systems, and of dome otnul
o B e, ts were made over
« T onductivity measuremen
Egggeratggecranges covgring both liquid and %glid ggiges.
The melts were held in corundum crucibles. 3 eizg 1
tance was determined by means of a bridge fed w 2 .
100 ¢.p.s. current, using a cathode ray oscillograp
indicate the balance conditions. Platinum wire Lde
electrodes were employed for immersion into the ig de . sq
mixtures. The accuracy of the measurements was . : .
The experimental mixtures wersa heated to the ?%xtmugo
temperature and held at that temperature for . Zted
mimites, after which the melt was cooled and ri e Btained
The most reliable conductivity measurements were olueq
during the second heating cycle, and only these ¥% . ;h
arc discussed in the paperT, Chemical analysis a ‘grt g 2
f£inal cooling showed that dissociation had occurri tigr
high degree, thus explaining the vigorous gastego.g-.1§%
observed during melting. The composition conba Qlﬁ%‘ga
of Fep03 was a critical one in the V205 - Feg03 sysisme
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SOV/24~-58~6-2/35 .
Electrical Conductivity of the Binary Vanadium Pentoxide-Iron Oxice
and Vanadium Pentoxide-Copper Oxide Systems, and of some AT
complex systems -
below this composition vanadium pentoxide dissociated,
while above this composition iron oxide decompo§edz .
Decomposition in the V205 - Cu0 system was confined .ma‘lnly
to the copper oxids. he temperature dependence 01_? ths
electrical conductivity of the V205 - Fep03y system i3
illustrated in Fig 1, graghs 1,2 and 3 corregpogdlng t?
Fep03 contents of 15, 19.% and 30.5% respectively. It
can Pe seen that: (a) the conductivity decreased with
temperature over the 550-.65000¢ range, except when the”iron
oxide content was very high; this negative tqmperataye
coefficient is attributed to fthe saturation of thoss
impurity levels to which solid V205 owes 1ts p-type
conductivity; (b) above 650°C the conductivity increasaed
smoothly with temperatures, but in some instances ar on
decreagse in conductivity was observed in the 800-850“C
range. The reason for this behaviouty is not understood:
Card 3/7 but according to Martinet (Ref 3) and Grunewald (Ref )
it can be attributed to the admixture mechanism of
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S0V/24-58-6-2/35 !
Electrical Conductivity of the Binary Vanadium Pentoxide-Iron Oxide
and Vanadium Pentoxide-Copper Oxide Systems, and of some oiasr
complex gystatis - y .. .
conduction by which FepO3 is characterised. The presencs
of FeO as a decompositioh product was believed to explain
why many of the investigated compositions did not display
this conductivity decrease; (c) the conductivity
increase is accelerated at temperatures of about 900 to
9500C, The weight losses observed at high temperatures
with pure Vo0g, and with the Vo0g ~ rich melts indicated
considerable gissociation of V205 and Fe203. The decom~
position products V202 and FeO appeared to influence the
temperature/conductivity relationships; for most of tpe
alloys the curves for the liquid state are not exponential
in character and therefore the astivation energies could
not be determined. The conductivity isotherms repro-
duced on Fig 2 indicate an accelerated increase of the
electric conduetivity at 15% FepQ3.  Above this compo- ,
sition conductivity due to Fg203p %ystfhgtprgdominggtrgart.4
C For the V,0¢ -~ Cul system, the conductivity-temperatu
ard /7 relationsﬁigs of the 10, 20, 30, 40 and 50% CuO alloys
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80V/24--.58-6-2/35
Electrical Conductivity of the Binary Vanadium Pentoxide-Iron Oxide
and Vanadium Pentoxide-Ccpper Oxide Systiems, and of some iwle:
Complex systzms

are shown in Fig 3, (graphs 1 to 4 respectively). In this
case, the conductivity also decreased with temperature
over the 500 to 625°C range, but the decrease was much
larger than that observed in the previous system, (The
table, p 9, gives the factors by which the electric
conductivity of various alloys dropped in this temperature
range: for the 30% Cu0 alloy this factor amounted to 80,)
Compositions containing 10 to 35% Cu0 had a high
conductivity which was attributed to an increased transfer
of electrons from the copper oxide to those impurity
levels which determine the p-type conductivity of sclid
V505, The decrease in conductivity observed within this
temperature range might have been intensified by the
volume changes which according to Lucas et al. (Raf 1),
occur when alloys containing up to 35% CuO are heated to
650-7000C, At temperatures higher than 800-850°C the
Card 5/7 conductivity increased with increasing temperature, This
effect is attributed to the presence of the dissociation
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2%3c#:i:giugoggggg;zzgycof theOBinary Vanadium Pentoxf%e-lron Oxide
Complox Sron pe opper Oxide Systems, and of some ghhex 3
. products, mainly Cug0. The conductivit isotherms the §
VZO; = Cu0 system reproduced on Fig 4 (gi@phs 2 ig 7?f e
exhibit two sherp maxima at 25 and 60% Cu0. The first
maximum was observed only at 500-600°C, The second
maximum, whose magnitude increased with temperature, is
probably due to decomposition of Cu0 which brings al;out
an increased concentration of the current carriers., The
conductivity isotherms of the ternary and quaternary
systems are shown on Figs 5 and 6 respectively: in these
cases, no decrease in the conductivity with rise of
temperature was observed. The experimental findings
%ndicated that all compositions of the two studied quasi-
inary systems behave as semi-conduators both in the
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nadium Pantoxide-I
and Vanadium P - e-lron Oxide
Complex SYstemgntOXide Copper Oxide Systems, and of some atiur

solid and in the liquid states,

There are 6 graphs, 3 tables and 13
roferen
6 are Soviet, 4 English, 2 Gernan and 1 Fre:gﬁz of which

ASSOCIATIO?: Institut Metallurgii Ural'skogo Filiala AN SSSR
Institute of Metallurgy Ural Branch A..S.. USSR)
SUBMITTED: February &, 1957
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g BABMIN, L.N., insh.; YESIN, O.A., dokbor tekhn.naulk, prof,; CHUGHMARKV,
. S.K., kand.tekhn.nauk, dotsent

Bffact of slag composition on the activity of the hydrogen dis-
golved in it. Izv.vys.icheh.zav.; chern.met. no.6:65-73 Ja
158, (MIRA 12:8)

1. Ural'skiy politekhnicheskly institut. Rekomendovano kafedroy
taorii metallurgicheskikh protsessov Ural'skogo politekhnicheskogo
institnta,

(Slag—inalysis) (Hydrogen) (Activity coefficients)
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ZYAZEV, V.L.; YESIN, O.A. .

Viscosity and density of the systems VZOls-CnO and V»0
Igv.81ib.otd, AN S88R n0,9:3-9 158, . %"gnﬂ 11: 11)

1. Ural'lkiy fili&l Akademii n&uk SSSR.
(Vansdiun oxides) (Viscosity) (Fuaion)
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ZYAZRY, V.L.; YBSIN. O4A.

Viscosity and density of the systess V. 05- FaZ() . TZO 5" Cu0 and

- , Sib. otd. AN 3SSH no.lﬂ 1320 '58.
Cal 1'82 3. Izv ib, © (

V205 11:12)

1.Uraltskiy filial AN SSSR.
(Systems (Chemistry)) (Viecosity) (Pusion)
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Blectrolytic deposition of chromium from fused slags, its vale

Sib.otd AN SSSR no.11:3-8
and the solubility of its oxides, Isv.5ib.o (MIRA 12:2)
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1, Urolakly " (Chromiun plating)
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AUTHORS: Zyazevy v¥. L., Yesin, 0. A.

PR

TITLE: On the Influence of the Short Range Order on the
Character of Conductivity (0 vliysnil plizhnego poryadka na
kharakter provodimo sti).

PERIODICAL: Zhurnal Pekhnichegkoy Fiziki, 1998 Yol. 28, Hr 1,
pp. 18-22 (USSR)

ABSTRACT: The authors refer to the works of A. 7. Ioffe (reference 1)
and Regol' (reference 1). These gtated that for the character
of the conductivity the short and not long range order of
the atoms is of great importance. The meapurenent rogults of

the electric conductivity of binary alloys of V205

Pbo, Cal and MgO in various compositions and at

various temperatures are given. The measurements ere car

out in open resistance furnaces (in the air) with alternating
current, loo0 © frequency, usual resistance bridge (as zero
instrument served a cathode oscillograph). As V,0 when
being cooled oxidizes %o V205 the measuremnents wiéh the

second heating were more reliable and only these results are
given here. The authors show that the transition from the
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Oon the Influence of the Short Range Order on the Character 57-1-2/30
of Conductivity

semiconductor mechanism to the ion mechanism in the
gystems begins with unequal %eO concentrations. In alloys
of V,0¢ with Ca0 it begins &t 23,4 % Ca0, in the VZOS-Mgo-

syoten at 27,7 ¢ MgO and with V2Or-Pb0 at 71 %. PpO. In all
cases the transition-begin corrasponds with the firat
chemical compound in the respective aystem. Such & regulerity
points out the impor ghort range order in the
atomic distribution of the semiconductor
electric conductivity in alloys. The character of the
polytherms for the electric conductivity shovws tha

V205-Pb0, V205-030 and V 05-Mg0 alloys the semiconducto?r

mechanism passes over to an ion mechanism with compounds
vhich correspond to the chemical compounds with the least
second component {(4e0). The regularity determined proves the
opinion of Iotfe.

There are 4 figures, and 13 references, 6 of which are

glavic.
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On the Influence of the Short Range Order on the Character 57—1-2/30
of Conductivity

ASSOCIATION: Institute for Metallurgy of the Ural Branch AN USSR,
Sverdlovsk (Institut metallurgii Ural'skogo filiala AN SSSR,
Sverdlovsk).

SUBMITTED: March 26, 1957

) AVAILABLE: Library of Congress
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MUSIKHIN, V.14 YESIN, 0.A,} LEPINSKIKR. B.M.,
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Influence of Mn, P and 81 on
1iquid cast ircnm, Zhur. prikl., khim. v.

he activity of aluminuzn in
,51689-693 My '58.
o moe3 (MIRA 1136)

' liala AN SSER.
.Institut metallurgii Uraltskogo fi {
Teine (Iron-aluminum alloys)
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(St eel--Metallurgy) (Desulfuration)
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76-32-2-18 32
AUTHORS: &Efflf;i;’ mwﬂmnn,v.b

Cathode Polarization in the geparation of Silicon, Iron and
Sodium From oxide-Melts (Katodnaya polyarizutsiya pri vydelenii
kremniya, zheleza i natriya iz okaidnykh rasplavoVv

PERIODICAL: %hurn%1 Fizicheskoy Khimii, 1958, vol. %2, Hr 2, PPe 355-360
USSR

ADSTRACT: The cathode polarization in Ca0 - Al 05 - 4gO nelts with
gmall additions of 5102, Fe20 + FeO~- “a8 well as with lla 0
for comparative purpoges wa.8 ‘nvestigmted. The measuramen%s
were carried out at 1400-1500 ¢ according to the commutator

method (Reference 2). The cathode polarization M in the se-=
paration of sodium, gilicon and jron from the oxide melts

was measured. 1t was found that the quantity n does not de-
pend on the electrode naterial, that it decreases in wixing
and that 1t follown U centration pola-
rization. It i8 ghomm cnuos {nveotigatod tho pola-
rization is dependent on the slowed dovn aiffusion of the
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Cathode Polarization in the Separation of Silicon, Iron and Sodium Prom

Oxide-Melts

sodium ion and of the 3- and 2-valent iron ions in the elec-
trolyte. Summarizing the authors state that the concentration
polarization in oxide melts is widely spread, This is con-
nected with the small values of the diffusion coefficients,
as the diffusion in them is not greater than in aqueous so-
lutions. The shape of the curves, the nutual position of the
element separation potentials and the observed proportionali-
ty of the boundary amperages with the concentrations permit
to speak of the possibility of a high temperature polaro-
graphy in oxide melts. There are 4 figures, and 10 references,
8 of wvhich are Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S. U, Kirova, Sverdlovsk
( Ural Polytechnical Institute imeni S. M. Kirov, Sverdlovsk)

SUBHITTED: November 3, 1956

1. Cathodes (Electrolytic cell)--Polarization 2. Iron
--Separation 3. Silicon--Separation 4. Sodium--Separation
5. Electrolytes-~Properties
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